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(57)Abstract 

PURPOSE: To check any blow-by in an air-fuel mixture in an 
effective manner even as securing a high degree of scavenging 
efficiency, in this turbo- supercharged engine. 
CONSTITUTION: Out of two exhaust ports, the first exhaust port 
16 alone is connected to a turbine 34 of a turbo-supercharger, and 
the second exhaust port 1 8 is directly interconnected to the 
atmosphere. Likewise, out of two intake ports, a fuel injection valve 
26 is installed in the first intake port 12, and a compressor 30 is 
connected to at least the second intake port 14. In addition, a span 
of opening time of the second exhaust port 1 8 is more delayed than 
of the first exhaust port 1 6, and the opening time of the second 
exhaust port 1 8 and that of the second intake port 1 4 are 
overlapped for the end. In this connection, the opening time of the 
first intake port 12 should be set to be almost equal to the closing 
time of the second exhaust port 1 8. 
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(54) mWO&fo) ^^#iSft«Wx>y> 
(57) 

6<D*£*-#jfi*&«<0*-tr>3 4£ttttU I2i 

S 1 h 1 2 l:^^T88H»# 2 6 «: 

0£««T*. *2#ft#-M 8 0>HlHn««B 1 «f» 
#- M 6 (D^n «fc V hM bit* « 2 h 1 8 <D 

« 1 h 1 2 COBBfifWtt±E* 2 fim 
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( 2 ) 

1 

ft*»l*«#-hfttf«2*i8#-hfc. KKSrtlZ 

RStl, ±Eft»#-H::±B>-#aB«<&:3>^ 
te©^*- h <h bTSS 1 Rft#- KRtfS 2 h 

oB 2 R«#- h TO«#«r»*±E« 2 h T 

CDB#eW^0'b*^fif»l^»«-r4tt i b»C, mi® 
hTa)H#«fJB*±EJS 2 hTtf)Bl#f$ 
WtlSB*<0»)Ht)b<ttcnckO'b3i^«f«l^»« 
L, *&<t*)±E!B2!R«#--Hr±E3>^Uy*- 
£ttttU ±EJB-1 hC^TKttMH**: 

[If *m 2 ] M££ 1 fBifcO * - #a»«ft x > i> > 
CilsTv ±EfS 2 HT0B*M*B*±EB 1 20 

Stttt <h T * * - #aift«ttx > v > e 

3 ] H*« 1 f - fcft 2E«©^-#a*«W 
X>v>K*5(,vr, ±E*l»«#-hTOSB#RfW* 
±f2Sf§2»g*^ ^T0B#l»»£BH«©l««lfcR« 

[»*«4 ] a*« 1 - 3 CD^1*tl^(rE«<0^-# 
5S»«Wx>v>JCi5^T, ±E*2»«#-M;:*3lt 
^ X P- hffiff»B8l&±fiS 1 R«#- h K*it*X 

p-h*»»a«j:Dt)*#<Reufciitft»«t"r 30 
■"s^-#i8ift«ftx>5;> a 
[»*3B5 ] i - 4 ©^fn*i:Bt©*-* 
ajte«f*x>s;>^^T, ±E«2»a#-h-r(7)B 
#-}»Ba£» i hTOBa^WBct'o t>fi< is^t 

[i^*^6 ] i - 5 ©^-rn^t'E«o)^-# 

«»li«X>v>t*l»T, ±E»2*«tf-h£B2 

*a#-ht*sc^i»ft«)tt»^R»tfciit*»«t 

[0 0 0 1 ] 

-#il««ftx > v >KBT* 
[0 0 0 2 ] 

CCO«35i:»a*»M<ff5lZtt, 50 



M¥8-6 10 7 0 
2 

■«»o>^-t>^»a«^Rw&nTi>*fc«)ir»aE 

*** < U flVr < , »*<DKv>»»i-R£BBi: Sn ' 

[0 0 0 3] fCT, #BB6-3-2 9 7 7 2 5 ^iiffi 
Til, B#<5»a#-htlnATB»*»#--K***- 

-f /ut^/H l v *o z on< AX® 

Bojft+liBB^tRWfcfc^BSSJhT^*. ceo 
l>y>TH ±EBB*<DB#»B**> tfXh>±?E 

- hT0)B#BIBfc*l*tr«BlcR**ftT.^*. 

[ooo4] ^©iittnaKintf, ^-rstg;*-!- 
*B^T*^»am^^-tf>n«3ieu, cn^^oa 

#- NT<OB#BKI+H»a#- h £B < Z. t\Z «fc 0 > 

arc: 

[0 0 0 5] 

[»«)W*ftL«J:5fcT.*«B] ±E4i*ox>y>"C 
ft, «»»a#-hT(DB#WBi:*ft#-h"C©B# 

[0 0 0 6] £0&oti?F»&*VlttZ$&itVT, © 
«*- HBT<Z)«»«»BB*1ll«l»«#- KOB«W 
imizKfetZZttfi^TLbtibt)** £<7>cfc?frR5££ 

[0 0.0 7]*RWtt. £0«k3tt*1»fcB** 

"ai'B«*rx>s;>ii*v»T. »t>»«»»*««ufc*v 

[0 0 0 8] 

[»B*B*-r*&»0*R] ±E«B**fc-r*fcfc 
(OfgtbT, *BBtt. B«*rtHBaUT#ft#ll 
«k 0 BB s n SB h a » 2 h t . 

««artHBPUT*»#»IckOBB*n*Rft#-h 
tZHL. ±E»l'»a#-h<Z)*II*-#ii*6«©^ 
-f>^«ftt$n, ±ER»#-M:±E^-#ii«« 

±E»«*-hi:l/T»l»a#-hR«»2 



( 

3 

\Z, «l»j8#-hTOB#«rM*±E»2»a#-h 

wiiRjtu '>&<t 5 t)±E»2Ka#-MrjtE3> 

7l/yit^aU> iEWlSJBtsS-H^^TJR^W 
St*R*Rttfcfc<OT** c 
[0 0 0 9] C':t\ ±IB^2©m#- NT<7)fR]#l$8i 
ML ±E«l*«#-hT<0B#«)Bt*H«(OWpJII^ 
^Ofr^lX (B*S2) , ±E»l»«#-hT<Z)B 

[ooio] ±E*2»a#-M:i3itsxD- 
h«B«»ffi«tt±E» 1 McfcttSXD- hg& 

»BBB±Dfc**<Rjrr*©*«, J:9»*U> (II 
*«4).. ICO«&, ±£S2!ftft3i^-hT<&B#»IR8 
£* 1 h t?<DB#»B«J: 0 fcfi.< R3TT 5 I t 

II J: 0. S^ll»*»i/J:* (»*«5) . 
[0011] *fc, ±E«2#«#-hi:»2!Ra#- 
ht*S^fcJ*ftOtt«tR(tS'i:4:K«tD, »a*<OJ: 
5 ftcfcO Stl* (11**6) . 

[0 0 12] 

MUM »*9llE«ox>i?>KJ:titf, 

llfcUT, *f«l*ft#-hTOB#H 
«tt), C(OS-l»«*-htl«a$ti^^-k # >llS5E 
oftj&x*;!,*- (*#li, B#fi«tf>:/D-^tf>x* 
d««!6S-n, c<0^-hf>li5te$tiTi^n 
>yUy1J-liJ:038»6ffi^+»««)bns. *ll, ±E 
m 1 BHk#- h litiDATm 2 hTt>B#$ n§ 

ItfliO, »«EfcH-#liTtf*>ft£. IWS2M 
#-h©BBB*l^ ±B3>7Uy*l:8«$nfc» 
2®^/f;-i>-e^#^f : Tt>tl^C<!:tI e i:0, C<7)!&25* 
«*- &B 2 h ^|pJttT+»&E*ISTX 

«»*s^Rt* ^nfetsi h#£*fM#i,fr^ 

©T. iB^«(Di**aW44i;-4** *fc, NBEIM®* 
&&lr\, ±B«2»«#-hT0B#fcfc«B 

«fe k a-tnaiwi* i hTis#$ns z t 

<h^c^:^m^i)n^^tfett1 i lI^^^iI^^n^c 
[0 0 13] IIT% >*a2Eiox>y>m ± 

e« i m%#-hT<Dmwmttemmmm\zm 2 s 
sw^6« 1 J#m#- h*«Bi:T«2#a#- 

B^fcttlBtftoTl**. fbt, S2»a*-h(DB 
^Pp^^^^lI^/tO©a0j(D^E(h^E<h(DPp1 



3 ) #^¥8-6 10 7 0 

[0 0 14] Sfc, «*«3B*OX>>;>Tll ±E 
§g2 hT0>a#WM&KH*0IHtl£ff 1 Rft 

tf-htfBJWi*©-^ ±EB*«©**tfe»t*ft*fa: 
3i«6B 1 R«#- h0B#»W**«*H*R**i*. 

[0 0 15] ±EX>v>H43UT, aifoWrfctlfcH 
±EtB2««#-KOB»Bt»2#a' 

h<D®mmt<D*-rt-y y7W$*\zm2w%# 

- h B^fBfctf b T-tf- v * > £ 

io bn^<^§^ »*a4E«o<f-5ii> ±E»2»a 

#- h llfctt** d- h««BB«*±EIS 1 ®k#- 
H:*WXD- h«»BBB«k0 fc*#<R3ETn 

*«3isa«n»iTr*fc», -Rfctt**a**«»&n»c 
[ooi6] $bi;, B*«5E«ox>5;>rtt, ±. 

20 E«2*a#-hT©R#»B£Bl*«#-hT©B 

m^t^ 2 h ea ctg>*«« ± o * < 

. [0 0 17] »*a6'6*toX>y>Ttt, ±E»2# 
»*- h t^2^- h t*«S^II»ft©tt«HR*t 

oT, «*artT»«X7tt»2R«#-h3&»6lll2# 

30 [0 0 18] 

[0 0.1 9] HI II43^T, X>v>Oft»« 1 0Oi^ 
tMl^CH B 1 H2, B 2 h 1 

4, »13MR#-M 6, a«»2»flt#-H 
□ LTt^o Bl»ft*--hl 2&«»2»a#-hl 

4«, *n* r *iBB<o**#n«k0BB*n, 

*- M 6 RZfW, 2 m%#- K 1 8 -ttHptliaB©. 
8ffll*tJ:OBBSn*«k'5fcftoT^*. 

40 [0 0 2 01 §11 h 1 2 UttB 1 tetL®^ 

2 2 3W*«*tl, M2RS#-hl4C»SB2RAR 
g«2 4**tt«$tlT^0, »l»4Ra«2 4 0!)*Jl 
«tt«tf#2 6*«R»t&nTt>*. -tlbOM^f 
2 2, 2 4«*iiW-v^>^ 2 0 UttRStrrfc 
0, CCO^-v.^>^2 0l:^, *a»a«2 8**tt« 
$tlTC^ c -t l/T, CO*jl©m^2 8(7)^+11^- 
" #ai&«a>3>7UytJ'3 0**RWbtlT43i5. icon 
>7l/7t3 0H ^-*BIb»»3 2*aCT*ft«© 
^— tf > 3 4il^^$n, CO^-lf>-3 4ta»LT 

50 ®S«fc^lI«l«$tlTl^c 



( 

5 

[0 0 2 1 ] fcfc, C <Dnm\T*\mW%X- hi 2, 
1 4Ca>71/7^3 0#&^£n/rt>O£^LTl>S 
i)K *%Wt:\t'PU< £i>%2®%#- h\Z3>VUy 

[0 0 2 2] &£lSm*-h 1 6Hgl^7-^- 
nru*. 'C0)!Bl*a#««3 7^tt, ±E*-£> 

+C)XXh^ h#4 2»tbtlTt^c d(O^X 
Xhy-h#4 2te, 3>yi-^-9-3 0TflM<fti§*SE 

[0 0 2 3] &fS2SHfltf-M 6WU S2M7Z^ 
-;PH3 8*^bTJB2*a»a«3-9t»*$n, - 
<&S6 2#»»«*3 9li±E^-tf>.3 4taHbT^ 

[0 0 2 4] ^-M2, 14, 16, 18TO#i 
B^>f5>^B2K75t. u©H2 0*»INl l I 
N2, EX1, EX2H ^n^n*OS^abTVi 

E&m Nl-:«UWl#-M 2TOS«#U7hi 
AMIN2 :*2iR«#-h 1 4T'©»«#U7b» 
ftiEXl :»l»Sl*-hl6TO»*#U7M 
AKEX2 :i2K^-M8TOM#U7hi 

E X 1 i 5 \Z, mi h 1 6 TCO 

H#WPflH, £X b>T^£¥mtf>v6t°X h>±*Ej£* 

#-h 1 8TOffi#WP B 1«> a«EX2"C^W«t^ 
±12 t! X h >T*Ejfi€a€f fc«rjK*> 6 ±E tf X h > . 

[0025] am NiT^^n^ct^ic, sirs* 

— h 1 2 T(Z)B#«Mtt. ±E* 2 m%#~ M8W 

n*«k3»I, «2»«#-M 4T<OEB#«FfflttSl» 
4(DEB#'Nf»tH«fMT*0, BBtfEMteSB 

■?T\ SS2»SUS-hl 4(OPB#JtSPim*SBl»«#-b 

1 2Wn<t0t)"fi<^oTM. 
[0 0 2 6 ]*!:, :c0I>y>^ffl^PW?)o 
[0 0 2 7 ] &gf§i 1 0 di^T, »3Sfre»7t£, t! 

Xh>T5E^i(T'*-rfBlfta#-hl 6^^tl 

3 4Htt«£ftTV>5£«>- :^^-h:>3 4 KteKE 



4) #BfI¥8-6 1 0 7 0 

6 

6M^nt^b^2M*- h 1 8rt*BiJWia*T<D 
WBEO (02) "Cli, *fc#«#H#fflW<oyn-^ 
>X fef »J ffl U T * - 1: > 3 4 RZf 3 > 7 U y 

1^3 o^-W3@effiiB$n, ^>7i/^30TSi 

[0 0 2 8] S2*«#-M 8fl*l|jMia**, 

^©»2*ft#-M 8ttt^-tf>3 4A«*«snr 

K2#«#-hl80B#«B+C 'dftfcMBUTB 
10 2»ft#-M 4A«BB^n*^ i<&*2R»*--h 1 

0, " COE*M"Cbo"T*2»»#-h 1 4^bi2i 

8^itT«R**rt*+»&xr*«n, C 
r<z?«a^$ns*-A-7^^»PinoL 02) r 

\*. «S»«W#2 6**Wt&nfcJB-lK»#-M 2T 
^a^^nT^/it^t, *2#«#-M 8**BB. 

20 1 2©Mfc#*Ufc«»0*#tt 

#t»«HIWC«Hkft#-h 1 2^^n^-<hHck 
0 > 1^1 ©m^- h 1 2 £»i;TMS*£rtt::»*ft 

<fi&s^**$n, ^o»p»a*-h i2, 14** 
mm \z m c b nr*<o«56ff e £ a a. s . 

[0 0 2 9] toT> £<DX>v>K:J:ntf, H2fc* 

1 - 7 7 7i^O L tKafoM^ *! t 

30 [0 0 3 0] B3H ±E»«S>*£*SE"r*£«>0> v 

*»4-6 : i§*SE 
M4 8 :J8l»ft#-M 6 
#r*S5 1 :f-#*mm&tt<#X.*-htfi*-<OX> 

v>-ccobgr -(*s**rtoaa^xa^) 

X>y>WBGR 

^r!5 3 : iffi^ W^X >y >T© B G R 

40 mme 1 : ^-#isiftii*«&<*a#»-h***-<z)x> 

Jf»6 3: ±E*JS«OX>v>TO*»»* 

^4 6&r;«4 8fc«aft*±"5K..*-#a*&* 

{*X>v>Ttt. *l*8*-H6TO**EJ:t)t) 
' 38*SE^±Eb-&§Ctllffl»TftO. ft\Z. ^xxh 

y-H#4 2**Rtt&nrv^«^(ztt, ^jiii^m^ 
(r^v^rii^E^-^^±±^bf\ K i Sm*- h 1 
50 6 TOSI^E£T@5££K:ft£o U^U, ±E*1B« 



( 5 ) 

7 

#- hBB#»iH»Mi"cfB2iRa#- h 1 4®n#Mme 

A*- ^ y 7 £ 1t T I >ft COT, *l:;y*> C 
e»^«5000rpB£JlTco*«) T*l>»»»**:«*T 

«b**^fca6, ±EffiMCB«TfcL 

h©X>5;>i:tt^Tt)H»t)L<li 

*na±©s»»**H»&ftTt>ft. 

[0 0 3 1 ] frfc, *KWtt^<Z>«k'5/«c*JS«lll8^$ 
[0 0 3 2] (1) *«WC*^T. ±E*-A-7^^- 

mm o l < t bfc&m&m®. (x > >• >®e»^ 
m^t^^ fiTitfi-rntf a < , y ^ * >9tw& uz< 

^T±B*-/t-7y^OLtBtl, *ftW«i:<T 
[0 0 3 3] (2) *«Wfc*3HT, 

±.mm 1 k&i^t, m 2 m 4 <d* d- h«« 

»ffi«*«l»a#-M 2 Outlet 0 <l££l> 
T»2tt4»a«2 4**<.l^ ««£l*i'MBfl§2»« 
tf- h 1 4 ©B v*>£ 2 0 \zm.ttW& 

?»li$*^^^Tfilr*8«^rt©|!E*R//X*«±E*-A- 30 
?>y7$Pe10L*lCStl2®m*--h 1 4 Weight 
fe, COR«^X*«U— : 2 0 KSjaTft***: 
ittlKTtfft C<DV-iS*>Z\Z$t!£fi7s 
tf\K)&tS££\Z&Z>T®G 1 
lr>TOS«3*«*«)J5li) *«fcO**HlHliB-C#*fiJjS 
#&ft. J:E*Ba««:*t<-r*»* «tt»* ' 

a>BBA*KBXfcfffcllfT?*. emtio,. «M 

»T#ftc 

[0 0 3 4] (3) ±E* 1 1- 1 2 Rtf » 2 ftft 40 

U ±E*««fc*LfcJ:3fcBB*#- M 2 , 14 
T(OEB#»M*Hi;n-r**UT*2iRa#-h 1 4T 

<oB#MB**<Tntf, «s»e«*Tfc«k9#K<B 

[0 0 3 5] (4) ±BB2ftfttf-M 4<0B#»W 
15, »«*JBfc«B"CB2»fll#- h 1 8T'(DWWm 
«kOfc^<R*Tfttffi<, SI 1S*#- h 1 2T* 
W2*»#-h 1 8<OH#«r»lifi*fel/<tt 
■tnaRTfttltfJ:^. ^:L> ±E*JSW^/^Ufccfc 50 



#HH¥8-6 10 7 0 
8 

0 KB 2 h 1 4 T<BB#«F»*B 1 h 

1 6T0B#**fflt«B«<OflMKK£Tfttf, f§2© 

B2*S#-hl 8<D*Hl*««tT*» B2©M* 

frT#ft*L6rt**ft. »l»a*-M 2T<OBB 
#^H**2j*»#-M 8-e©B#RPJ«tl8l»I«tr 
ntf, B^0*#»**»ttt#&»lK«#-M 
2T0)H#JM««*IH*fiTe^fiJjft«tft«. 
[0 0 3 6] (5) *5fiWH43^T, ##-h0)ERffi|l 

MtKtn^j;^ t£u 0i(c^-r<t^{i^2 

h 1 4<bB2#m*- h 1 8 t*H^IIJ*<|© 

ttmcErntf, pj*-hi4, 1 8<Dm\z&*)X$te 

£ftm6#&fto 
[0 0 3 7] 

#-htbTlBl*«#--hR(^tB2!8«#-h$K 
tt> ^«C<t'bfi»aK««TSl2#»#-hT(DM# 

wwatf B#WMto**n«a» i hTOB#«p 

Wa«B#«rW«fc 0 6114)1 LfloB 2 

- hT©B#WF»€r±E* 2 #M*- hT<Z)B#«F»l <fc 

±EB 2 KT0)B#«fWi:»n»fe t < te^*! 

K»0«f«BJc»^r*i:t'bt. '>ft<i:*>J:EB2!R 

-h^t?V^T«»««^ft*tt^fet>0"C**<Z)T, IB 

2 hTWB#«B 2 hT<7)B*S8 

h ft d ch «fc t> T±E*- A- 7 y y^P^T'CO 

[0 0 3 8] mz, B*fl|2E«OX>y>Ttt, ±E 
B l hWBWtB t»B»©i»BlcB 2 ®m 

#-h£PK<DT, iOB2»«#-hT©B#S»** 

T*, »2K»#-hO)BBB<OB^«^tofc-3TJ:0 

[0 0 3 9] *fc % B*J|3EtWl>y>m ±IS 
B 2 hT«)ffl#«fW tBB«fO«fWH» 1 ®^ 

*-h€:F^<cDT, ±EBft««)*#a»tB#ft««6 

b i Km*- h®B#Mn*ft*HBftTeft»*#f& 

[0 0 4 0 ] B#«4E«OJ:^l^ ±IB^2®M*- 
h^*»ftxn- h««BB«*±EBl»»#-Mr 



( 

9 

[0 0 4 1 ] $bfl, »*a5EKWX>y>Tlt ±. 

tern 2 h-coM^ra^m i hrom 

[0 0 4 2]»*a6B«(OI>y>TH ±12^2^ 
TMOT/P*- hH±***<«IHI**6Ci:* , T? 

[HI]' 
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6 ) ^¥8-6 10 7 0 

10 

[0 3] ±Kx>v>T<0»«Ja*€r*BET*fcft<Ov 

10 SB 

1 2 JB 1 h 
10 14 W2S«#-h 

i6 mi h 

1 8 «2**#-h 

22 miikAKfl* 

2 4 *2»4!ft«« 

2 6 KfMttft 

3 0 ayyuyV 

3 4 ^-t*> 

3 6 mi K 

3 8 ^2M7-^H 
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EX1 


EX2 

^X. 


IN2 
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r OL p 







( 7 ) 



fcP8¥ 8 -61070 



[03] 




